[1] Paleowater depth observations suggest that a large sea level drop occurred in the Black Sea coeval with the Messinian salinity crisis in the Mediterranean Sea. This sea level drop would have induced vertical motions of the solid earth, which influenced strait dynamics with major implications for the hydrological regime of the region. Using three-dimensional flexure models we find that a sea level drop between 1730 and 2230 m is required to reproduce the observed paleowater depths. The models predict that uplift reduced the seaway connectivity between the Black Sea and the Mediterranean Sea (Aegean region) and between the Black Sea and the Caspian Sea (Stavropol Highlands). The Miocene Paratethys Sea consequently became fragmented, and the remaining subseas likely became more sensitive to climate change. This agrees with the discovery of erosional surfaces in the Caspian Sea and in the Pannonian Basin. To explain the synchronicity of the sea level lowering in the Black Sea and the Mediterranean, we speculate that a regional shift toward a drier climate occurred in response to the Messinian salinity crisis in the Mediterranean, which led to a fall in sea level within the Black Sea.
Introduction
[2] In the early 1970s, data acquired by the Deep Sea Drilling Project (DSDP) in the Black Sea ( Figure 1 ) revealed late Miocene (''Pontian'') shallow water sediments at more than 1700 m below present-day sea level [Schrader, 1978; Traverse, 1978] . To explain the presence of these sediments it was proposed that the Black Sea suffered a large sea level drop [Hsü and Giovanoli, 1979; Kojumdgieva, 1983] but additional evidence remained scarce.
Recently, new evidence supporting this hypothesis was discovered; a regional erosional surface was identified in seismic sections from two distinct margins of the Black Sea [Gillet et al., 2003 [Gillet et al., , 2007 as well as a seismic lowstand sequence [Leever, 2007] and a hiatus [Stoica et al., 2007] in the Dacic basin. Using data from borehole DSDP 380, Hsü and Giovanoli [1979] estimated that the sea level lowered by 1600 m. This estimate was based on the assumption that the basement rebounded by local (Airy) isostasy after water unloading. However, the lithosphere is capable of supporting surface loads by regional isostasy, i.e., flexure. By assuming local isostasy, the sea level drop may be underestimated by hundreds of meters, particularly when data from the continental shelf (like DSDP 380) is used [Turcotte and Schubert, 2002; Govers et al., 2009] ; basement uplift following water unloading is less for regional isostasy than for local isostasy. Consequently, a larger sea level drop is required to reproduce observations when assuming flexure. In this paper we present new constraints on the Messinian-Pontian sea level drop in the Black Sea based on flexural rebound. We use finite different code GFLEX ] to calculate the flexural rebound and to account for uncertainties in model input parameters and for observational errors by estimating upper and lower limits of the drop in sea level.
[3] During the late Miocene, the Black Sea was part of the eastern Paratethys, which roughly covered the region of the Black Sea and Caspian Sea. These basins were linked via the shallow Stavropol Highlands (Figure 1 ) [Nevesskaya, 1989; Popov et al., 2006] . To the west, the central Paratethys comprised the area between the Alpine and Carpathian foredeep, i.e., the Pannonian basin. The eastern and central Paratethys were probably connected via two straits; the Scythian strait between the Dacic basin and the Black Sea, and the Iron Gates between the Dacic basin and the Pannonian basin. However, the apparently unidirectional migration of fauna from the Pannonian basin to the Dacic basin suggests that the latter connection was limited prior to the sea level fall and only became permanent after the drop [Nevesskaya, 1989; Müller et al., 1999; Leever, 2007] . To the south, the occurrence of a mixed fauna of both Mediterranean and eastern Paratethys species in the present-day Aegean area and the discovery of Mediterranean species in lower Pontian deposits of the eastern Paratethys suggests that a connection existed between the Mediterranean and eastern Paratethys [Nevesskaya, 1989; Clauzon et al., 2005; Sakinç and Yaltirak, 2005; Ç agatay et al., 2006; Snel et al., 2006] . Our model predictions provide new insights into the connectivity between the Black Sea and its neighboring basins, which has significant implications for the hydrological regime. A major objective of our research is to seek a common cause for observations in individual basins, and their connectivity.
Evidence for a Pontian Sea Level Drop

Deep Sea Drilling Project
[4] Three cores, DSDP 379, 380 and 381, were drilled in the Black Sea basin (Figure 1 ). One of the cores, DSDP 379, consisted of Pleistocene (1.8 -0.01 Myr) aged deep-sea sediments only [Ross and Neprochnov, 1978] . The other two cores, DSDP 380 and 381 with their tops at 2107 and 1728 m below current sea level, revealed a variety of evidence for a Pontian shallow water environment based on the diatom assemblages [Schrader, 1978] and dolomites laminations [Stoffers and Müller, 1979] . These shallow water sediments are discussed briefly below (Figure 2 ).
[5] The lower 285 m of borehole DSDP 380 consists of black shale overlain by laminated lacustrine chalk, marls, and dolomite. On top are pebbly mudstones, aragonite rich mud/shale overlain by lacustrine chalk. Benthic diatom species in the sediments below the pebbly mudstone, together with the paucity of planktonic diatoms, are indicative for a water depth of less than 100 m [Schrader, 1978] . A similar interpretation follows from the dolomite laminations in this section, which indicate a shallow evaporitic environment with occasional subaerial exposure [Stoffers and Müller, 1979] . Horizontally laminated, stromatolitic dolomite in the pebbly mudstone unit supports the interpretation of an intra to supratidal environment [Stoffers and Müller, 1979] . Marine diatoms suggest a salinity of 20-40% between 836 m and 864 m which abruptly decreases to 5% in the overlying sediments [Schrader, 1978] , indicating a rapid transition from a marine to a freshwater environment.
[6] The lower 199 m of borehole 381 consist of siltstone with a few freshwater diatoms [Schrader, 1978] , overlain by a mixture of pebbly mudstone, breccia, shellhash and dolomite fragments (Figure 2 ). These fragments have a supratidal origin as evidenced by meteoric diagenetic imprints [Stoffers and Müller, 1979] . Diatoms, between 332 m and 304 m, are rare and characteristic of a high saline environment (30-40%) and a water depth of only [Gheorghian, 1978; Jousé and Mukhina, 1978; Schrader, 1978; Traverse, 1978; Hsü and Giovanoli, 1979; Stoffers and Müller, 1979] . The first five columns refer to DSDP 380. The last four columns refer to DSDP 381. Numbers in the lithology columns refer to DSDP core numbers. 50-100 m during deposition, if autochthonous [Schrader, 1978] . DSDP 380 and 381 are correlated on the basis of first and last occurrences of species at 836 and 313.5 m. Sediments below the pebbly mudstone cannot be correlated suggesting the presence of an erosional unconformity in DSDP 381 [Hsü and Giovanoli, 1979] . Together with the paleowater depth of less than 100 m at DSDP 380 (currently 379 m deeper than site 381), we interpret that site 381 was aerially exposed while a 100 m water layer covered site 380.
Regional Erosional Surface and the Dacic Basin
[7] New seismic reflection data [Gillet et al., 2003 [Gillet et al., , 2007 linking DSDP 381 with DSDP 380 revealed a strong amplitude reflector truncating the underlying strata in several places. Its morphology is marked by many incisions. Correlation of the seismic line with DSDP 381 shows that this strong amplitude reflector occurs at the same depth as the unconformity. Based on this and on the truncation of the underlying strata, the reflector is interpreted as an erosional surface [Gillet et al., 2003 [Gillet et al., , 2007 . Moreover, the reflector can be traced downslope to the vicinity of DSDP 380, where it is not observed. The absence of the reflector near DSDP 380 is interpreted as evidence that no erosion occurred at this location, in keeping with the interpretation of Hsü and Giovanoli [1979] . To the west, similar reflectors correspond to an unconformity between the middle-Miocene and Pliocene sediments in the boreholes Karadeniz-1 and Igneada-1 (Figure 1 ) [Can, 1996; Aksu et al., 2002; Gillet et al., 2007] . Along the inner Romanian margin, discontinuous seismic reflectors coincide with a superficial incision network. This reflector is again interpreted as an erosional surface [Gillet et al., 2003 [Gillet et al., , 2007 . Twenty-two exploratory wells in the vicinity of the seismic lines suggest that this erosional surface is within the Pontian sediment package [Gillet et al., 2003 [Gillet et al., , 2007 . In the Dacic basin, additional evidence of this Pontian sea level drop was found; a Pontian seismic lowstand sequence [Leever, 2007] and a Pontian hiatus [Stoica et al., 2007] .
Regional Tectonics
[8] The Black Sea region was, and is, tectonically active [e.g., Allen et al., 2004] . In the east, the Caucasus resulted from convergence between Arabia/Africa and Eurasia. Along the southern rim of the Black Sea, strike-slip tectonics accommodates westward motion of Anatolia. Tectonically driven vertical motions thus likely affect observations of sea level variations in these regions. Convincing evidence for sea level observations primarily comes from the west rim of the Black Sea at the Romanian shelf, where seismic sections into the deep basin [Dinu et al., 2005] demonstrate laterally continuous sediment horizons. Large-scale deformation is thus absent along the Romanian shelf [Dinu et al., 2005] . It is encouraging that these interfaces can be traced into the SW region of the DSPD sites; deep water sediments below and above the shallow water sediments in DSDP 381 [Schrader, 1978] and the identification of an erosional surface in seismic sections from the Romanian shelf suggest that this sea level drop was temporary and regional [Gillet et al., 2003 [Gillet et al., , 2007 .
Model Setup
Pontian Sea Level Drop: A Scenario
[9] The seismic unconformity, seismic lowstand sequence and erosional surface in the Dacic basins together with the findings in cores DSDP 380 and 381 are interpreted as evidence for a Pontian sea level drop in the Black Sea (Figure 3 ) [Hsü and Giovanoli, 1979; Kojumdgieva, 1983; Gillet et al., 2003 Gillet et al., , 2007 Leever, 2007] . The Pontian represents a stage during the latest Miocene and earliest Pliocene, 5.9-4.9 Ma [Gheorghian, 1978; Jousé and Mukhina, 1978; Traverse, 1978; Hsü and Giovanoli, 1979; Vasiliev et al., 2004] . For our flexural modeling, we adopt a scenario in which the lowstand of this sea level drop persisted for a period of 260 kyr, i.e., the same as the duration of the lowstand in the Mediterranean during the Messinian salinity crisis (MSC) [Krijgsman et al., 1999; Leever, 2007] . On time scales longer than a few thousand years, surface loads are carried in part by the strength of the lithosphere (regional support or flexure) and by isostatic mantle pressures ]. Our numerical model computes this lithospheric bending, which thus reflects the solid Earth's response a couple of thousand years after a change in the magnitude of the water load . The sea level drop and reflooding are in this scenario assumed to have occurred within a few thousand years (i.e., instantaneous). This is in accordance with the observed abrupt salinity change in DSDP380 and with the present-day natural evaporation rate of lake level drop in closed saline basins [Williams, 1996] .
Effective Elastic Thickness
[10] The effective elastic thickness (T e ) is a critical element in our model as it dictates how the solid earth responds to surface (un)loading [Turcotte and Schubert, 2002] . For our models, we use a uniform T e and deal with the uncertainties in the T e by making use of an upper and lower limit. Upper and lower T e values are based on estimates for the western Black Sea basin, the location of DSDP 380 and 381. Based on the ''measured'' T e (Bouguer coherence) of Pérez-Gussinyé and Watts [2005] the lower limit is set to 5 km. The upper limit, 40 km, was obtained from rheological modeling of the western Black Sea [Cloetingh et al., 2003] . The Black Sea region is, however, characterized by large variations in the T e due to differences in lithosphere mechanical properties like thickness, geothermal gradient and composition. We therefore will also show results for laterally variable T e . The T e distribution of this model will be based on Bouguer coherence of Pérez-Gussinyé and Watts [2005] and on the observed flexural response to known surface loads (Figure 4 ) [Meredith and Egan, 2002; Cloetingh et al., 2003; Tarapoanca et al., 2004; Leever et al., 2006; Demetrescu et al., 2007; Shillington et al., 2008] .
Bathymetry
[11] The flexural response is also determined by the removed water load and hence by the initial [2004] . In our models we assume that the sea level drop and rise both occurred within a few thousand years, i.e., ''instantaneous.'' The lowstand thus persisted for 260 kyr [Leever, 2007] .
bathymetry. We therefore reconstruct the paleobathymetry by removing post-Messinian-Pontian sediments by flexural backstripping using the lower (5 km) and upper (40 km) estimate of the T e . This results in a maximum and minimum estimate for the paleobathymetry. Seismic sections [Robinson et al., 1996; Meredith and Egan, 2002; Afanasenkov et al., 2005] and boreholes [Ross and Neprochnov, 1978] show an undisturbed post-Messinian-Pontian sediment package with a constant thickness in the center of the basin. Sediment thickness observations do however cover only a small fraction of the basin and no data is available on the lithology and porosity of these sediments. We therefore ignore compaction and assume a simple model in which the sediments have a constant thickness below a prescribed depth. Above this depth, the sediment thickness is taken to taper linearly to zero at the present-day shoreline. While being consistent with the observed sediment thickness in deep parts of the basin, this simple distribution does not capture thickness variations that have been observed along the Black Sea margins. Moreover, ignoring compaction results in an underestimation of the sediment thickness. We deal with these uncertainties and basement subsidence since the Pontian [Nikishin et al., 2003 ] by assessing the model output sensitivity to lower (Figure 5a ) and upper range (Figure 5b ) thicknesses. To capture the larger areal extent of the Black Sea due to the Odessian transgression (lower Pontian), we assume a 70 m higher-than-present sea level just prior to the sea level drop [Popov et al., 2006] .
[12] Horizontal motions due to tectonics occurred during and after the Pontian sea level drop in the Black Sea and the surrounding regions. An example is the orogenic movement in the Greater Caucasus [Mikhailov et al., 1999; Popov et al., 2006] and the convergence and tectonic escape of the Anatolia, Turkey [Bozkurt, 2001] . Here, we assume that the shape of the basins in map view has remained approximately the same as they are today.
Flexural Calculations
[13] For models with a T e of 40 km, the horizontal dimensions of the Black Sea ($350 km) are small compared to the flexural wavelength ($515 km) and a 3-D model approach is required to correctly estimate the Pontian sea level drop. We solve the flexure equation
for the vertical deflection (w) using the finite difference code GFLEX . In this equation, D is the rigidity calculated using the T e , Young's modulus and the Poisson's ratio n. P xx , P yy , P xy are the boundary tractions integrated over T e . In our models, these are taken to be zero as they only have a secondary effect on the flexural response [Cloetingh, 1986] . The g is the gravity acceleration, q the removed surface load, r i the material that fills in the flexural moat, and r a the density of the asthenosphere. The x and y in (1) represent horizontal coordinate directions parallel to the plate and z the vertical coordinate direction. Equation (1) is solved for clamped boundary conditions (vertical displacement and displacement gradient are zero at the boundaries). Convergence tests demonstrate that our results are independent of the cell size of the models that we present here (1.4 km north-south times 2.75 km east-west). The same flexure models are used to remove postPontian sediments and to compute the response to seawater lowering. Prior to the flexure calculations, the bathymetry of the present-day Black Sea basin is smoothed using a cell size of 11 km (northsouth) by 22 km (east-west). Model parameters are listed in Table 1 .
Results
Constraining the Magnitude of Sea Level Drop
[14] We use DSDP 380 and 381 to constrain the magnitude of the sea level drop. This is done by calculating the water depth during desiccation by varying the sea level drop in the model and comparing it to observed paleowater depth in DSDP 380 and 381. Our minimum estimate for the sea level drop results from using the upper limit T e (40 km) with the minimum paleowater depth. This minimum paleowater depth is obtained by combining the smallest estimated post-MessinianPontian sediment thickness with the upper limit T e (40 km). Our maximum estimate of the sea level drop is obtained by combining the upper end of the estimated sediment thickness with the lower limit T e (5 km) range, i.e., the maximum estimated paleowater depth combined with lower limit T e (5 km). For models with a lateral varying T e , we use the lower end of the estimated sediment thickness in combination with our minimum estimated sea level drop. This will enable us to compare models more directly and to understand the influence of a varying T e better.
[15] Model results ( Figure 6 ) show that in order to reproduce the observed water depth of less than 100 m at site DSDP 380 and subaerial erosion at DSDP 381, the sea level should have dropped between 1800 and 2300 m ( Figure 6 , solid lines) relative to the lower Pontian sea level resulting in a nearly desiccated Black Sea (see auxiliary material). 
Flexural Response
[16] Figure 7a shows the flexural response of the Black Sea to an 1800 m sea level drop, i.e., our minimum estimated sea level drop. The uplift is concentrated in the Black Sea depression where a large volume of water is removed. At the center of the Black Sea depression the uplift reaches its maximum value of 607 m. A significantly smaller amount of water is removed in the Dacic basin and in the northern Black Sea basin resulting in a smaller uplift. Peripheral subsidence is predicted along the onshore margin of Turkey. Locally, the subsidence exceeds 10 m with a maximum of 15 m.
Rivers that drained into the Black Sea (Figure 1 ), uplift (and subsidence) will affect their profiles as they will incise deeper (or shallower) than one expects on the basis of the sea level drop only. Consequently, river profiles can potentially be used to verify the occurrence of a flexural response and hence a sea level drop. Our model results suggest that river profiles along the southern and southeastern margin were particularly influenced by the flexural response because both the uplift magnitude and uplift gradients in these areas were large.
[17] A similar distribution of the uplift and subsidence is predicted for a sea level drop of 2300 m (Figure 7b ), i.e., the upper limit of our estimated sea level drop. Relative to the results of Figure 7a , the belt of subsidence is shifted toward the Black Sea. Both the uplift/subsidence magnitude and gradients are generally higher. These differences reflect different choices of the T e and of magnitude of sea level drop; a lower T e results in a higher uplift gradient and a larger sea level drop results in higher uplift.
[18] Differences between models with homogenous ( Figure 7 ) and laterally variable T e models ( Figure 8 ) for a sea level drop of 1800 m are limited; the Black Sea depression shows uplift, and subsidence is predicted along the southern margin. The exact magnitude of the uplift and subsidence differs somewhat (tens of meters); the band of subsidence is smaller and is shifted toward the Black Sea. These differences can be attributed to changes in the T e . We conclude that lateral variations in T e hardly affect our estimates of the magnitude of sea level drop.
Connectivity
[19] Flexural uplift or subsidence in the strait regions may have had major implications for the hydrological regime [Govers, 2009] . It is important to realize that our uplift/subsidence predictions refer to the situation a few thousand years after a sea level drop. Our models do thus not resolve the transition from full to lowered sea level (or vice versa). Figure 7b , uplift magnitude and uplift gradients are larger than in Figure 7a , and subsidence region (bulge) is closer to the Black Sea basin.
Species that were characteristic for the Black Sea during the lower Pontian were recognized in deposits around the Caspian Sea. This suggests that there was a connection between the two seas prior to the sea level drop [Nevesskaya, 1989] . This seaway was probably located in the Stavropol highlands [Popov et al., 2006] . Along the northeastern margin of the Black Sea, our models predict uplift of up to 200 m (Figure 7a ). We speculate that sea level lowering and basement uplift resulted in the disconnection of the Caspian Sea and Black Sea [Mikhailov et al., 1999; Popov et al., 2006] , because this particular portion of the strait was shallow.
[20] The Scythian Strait between the Dacic basin and Black Sea is flexurally uplifted after sea level fall within the Black Sea. A drop in sea level beneath the threshold level of the Scythian Strait would have sufficed to disconnect the Dacic basin from the Black Sea. However, a thick package of Pontian sediments, probably derived from the eroding Carpathians [Sanders et al., 1998 ], is observed on the Romanian margin of the Black Sea [Dinu et al., 2005] . We take this observation to indicate that the Danube River efficiently incised into the uplifted Scythian block to facilitate sediment transport to the Black Sea basin. was connected with the central Paratethys in the west (Figure 1 ). This raises the question whether the sea level drop was only confined to the Black Sea or that it involved the entire eastern Paratethys and possibly the central Paratethys. Evidence of a large Late Miocene sea level drop in the Caspian Sea (eastern Paratethys) is numerous: incision of paleo-Volga and Kura rivers by sometimes more than 700 m and the presence of a basin wide unconformity [Reynolds et al., 1998; Zubakov, 2001; Kroonenberg et al., 2005] . Based on evidence from seismic stratigraphy, this sea level drop is estimated to be between 600 and 1500 m [Reynolds et al., 1998 ]. In the tectonically active Pannonian basin (central Paratethys) it is more difficult to distinguish between signals of sea level change and tectonics. Seismic sections show a (poorly dated) unconformity, which is attributed to a significant sea level drop during the Late Miocene/Pliocene [Csato et al., 2007; Leever, 2007] . It thus appears that a sea level drop simultaneously affected the Pannonian basin, the Black Sea and the Caspian Sea; that is, the entire Paratethys experienced a sea level lowering, the Messinian-Pontian crisis.
[23] With a middle Pontian age for the sea level drop in the Paratethys (5.9-4.9 Ma, upper Miocene-Pliocene [Vasiliev et al., 2004] ) and a sea level rise during the upper Pontian (lower Pliocene), Paratethys sea level variations coincide (within the current resolution of the observations) with the Messinian salinity crisis of the Mediterranean [Krijgsman et al., 1999] . Together with our predicted uplift ranging from 50 to 100 m in the southwestern Black Sea (Figure 7 ) we speculate that a sea level drop in either basin would have disconnected the two seas.
Sea Level Lowering in the Paratethys
they will likely pick up moisture and transport it to the Black Sea [Karaca et al., 2000; Kwiecien et al., 2009] . Evaporation removes 352 km 3 of water each year, part of which remains within the Black Sea system as part of the internal water cycle. At present, the total water input into the Black Sea is thus 652 km 3 /yr, and output by evaporation amounts to 352 km 3 /yr. If we assume the volume of the internal cycle is 200 km 3 /yr, 152 km 3 /yr evaporated water leaves the Black Sea system, and 452 km 3 /yr is added. Independent of the assumed evaporated water fraction that stays within the system, what comes out is that more water enters the Black Sea system than is taken out (positive water balance). The only reason why today's Black Sea level is approximately constant is that there is a substantial outflow which balances the excess inflow; the Bosporus Strait transports 300 km 3 water per year from the Black Sea to the Mediterranean.
[25] What can be said about these hydrologic fluxes just before the Pontian sea level fall? Endemic Meotian and early Pontian fauna indicate that the connectivity of the Black Sea and the Mediterranean was limited prior to the Black sea level drop [Nevesskaya, 1989] . Water exchange with the Caspian Sea was possible via a (now closed) intraCaucasian gateway (Stavropol highlands, Figure 1 ). The paleo-Danube river probably transferred water from the Pannonian basin to the Dacic basin, as is evidenced by a Gilbert-type delta close to the Iron Gates [Clauzon et al., 2005] and by biotic connections [Nevesskaya, 1989] . In regards to the Dnieper River, the oldest alluvial deposits have a pre-Pontian age [Matoshko et al., 2002] . Relative to today, the most important difference in the water budget thus appears to be the limited outflow to the Mediterranean. However, if this was the only change, the sea level of the Black Sea would have increased, not decreased as the water balance is positive and because there is a net water flux from the Black Sea to the Mediterranean Sea. One of the other fluxes must therefore also have changed and we think this was due to climate change, for reasons given below.
[26] The sea level drop during the MSC in the Mediterranean caused a reduction in sea surface area and consequently a reduction in net evaporation. We speculate that this resulted in a reduction in Mediterranean precipitation in the catchment area of the Black Sea, i.e., a regional shift to a drier climate [Gillet et al., 2007] . The resulting decrease in precipitation could have set off a positive feedback mechanism in the Black Sea; initial sea level drop due to the MSC reduces the surface area of the Black Sea consequently reducing evaporation (Figure 11 ). If part of this evaporated water is transported to regions outside the catchment area of the Black Sea or stored for a significant time period (for example in ice caps), net precipitation will decreases even more. Consequently, less water returns to the Black Sea than evaporates inducing an even larger sea level drop. Other factors like changes in the regional atmospheric circulation pattern probably also contributed to the climate shift and reduction in precipitation [Murphy et al., 2009] . The shift to a drier climate could potentially explain the apparent coeval sea level drop in the Caspian Sea as rivers account for 79% of its total water input, and precipitation accounts for 20% [Klige and Myagkov, 1992] , and because the catchment area of the largest river, the Volga, is close to that of the major rivers entering the Black Sea (Figure 1 ).
Conclusions
[27] Using a three dimensional flexural model we constrain the magnitude of the Pontian sea level drop in the Black Sea between 1730 and 2230 m by matching the observed paleowater depth in DSDP 380 and 381 with the calculated paleowater depth. Sea level fall occurred simultaneously (within resolution of current observations) with the Mediterranean sea level fall. Our models predict uplift of Figure 11 . Evaporation as function of sea level drop in the Black Sea. The curve is calculated based on the assumption that the surface area is proportional to evaporation. The gray area represents our predicted range of sea level drop, which corresponds to a reduction in net evaporation between 60% and almost 100%, when the Black Sea is almost completely desiccated (see Figure S1 ). between 1 and 200 m in the Aegean region due to the sea level drop in the Black Sea. In combination with the predicted uplift by 100-200 m in this region in response to the MSC sea level drop we propose that the sea level fall in either the Mediterranean basin or the Black Sea basin hydrologically disconnects the two basins. Similarly, along the northeastern of the Black Sea margin we predict a maximum uplift of 200 m, which probably led to disconnection from the Caspian Sea. 
